The purpose of the present study was not merely to investigate differentiation in the strains considered; because homogamic and selective matings showed an equally good chance of existence, this may represent a preliminary study of the analysis of relations between selective and homogamic matings.
MATERIALS AND METHODS

Materials
Five Japanese strains: Katsunuma (Yamanashi prefecture), Nago (Okinawa pref.), Matsue (Shimane pref.), Sendai (Miyagi pref.), Sakata (Yamagata pref.), and five French strains:
Ampuis, Tautavel, Tostes, Bourg-Saint-Andeol and Tain-l'Hermitage were used.
All were initiated with great numbers of flies captured in nature one year before the beginning of the experiments.
They were kept in populations of 150 to 200 flies in four vials with killed yeast (20%) medium, to prevent a loss of variability.
Methods
The experiments were performed at 25°C and 100-120 Lux, by direct observation, a technique originally devised by Elens and Wattiaux (1964) . 12 virgin males and females of one strain, plus 12 virgin males and females of a second strain--a total of 24 pairs-were used for every set of two strains. Four types of mating could thus be observed:
1X1; 1x2; 2X1; 2X2. Records were made of : 1) the time at which any one mating takes place; 2) its sequence among the other matings which occur; 3) the location of each couple in the chamber, so that each was counted only once; 4) the type of female involved; 5) the type of male involved.
A single male has been known to mate several times during the 1 hour course of an experiment, while an inseminated female rarely accepts another male during the hour following copulation (Manning 1962; Lef evre and Jonsson 1962; Fuerst et al. 1973) .
Males and females, aged separately for 3 days were introduced into chambers and observed at 6 minute intervals for one hour. To allow distinguishing the flies of the different strains through the transparent cover of the observation chamber (with the aid of a four-power lens) the distal margin of one strain's wings were cut. This marking was rotated from strain to strain, so that no one strain in any combination of two strains tested together always had its wings clipped. The clipping is performed on very lightly etherized flies, at the same time as they are "sexed" after emergence.
(Such clipping does not affect the mating propensities of the marked individuals; this has been shown before [Ehrman 1966; Ehrman and Petit 1968] and we have confirmed But this method indicates neither the nature of the breeding system, nor the intensity of tendencies. Several types of coefficients have been proposed : some of these are used for the "male choice" method (females of two types, males of one type) (Stalker 1942; Levene 1949) ; others for the "multiple choice" method (Bateman 1949; Merrell 1950; Malogolowkin-Cohen et al. 1965) . Of these, neither Bateman nor Merrell indicate the error of their coefficient. We finally used Levene's coefficients of isolation and selection (Ehrman and Petit 1968) which give about the same results as Levene's joint isolation index (Malogolowkin-Cohen et al. 1965 ), but are even more precise. Levene's coefficient of isolation represents the ratio of homogamic and heterogamic mating probabilities.
The selection coefficient for males may be defined as a ratio of the probabilities for a female to be inseminated by a male of type 1 or 2, the selection coefficient for females as a ratio of the probabilities for a male to inseminate a female of type 1 or 2.
Let us suppose that there are m1 males of strain 1, m2 males of strain 2, n1 females of strain 1, n2 females of strain 2, and that the observed number of matings of the four possible types are as follows;
For the theoretical values, we suppose that : -the chances of homogamic mating versus heterogamic mating are as r1: r2 -the chances of strain 1 males mating versus strain 2 males mating are as s1: s2 -the chances of strain 1 females mating versus strain 2 females mating are as t1: t2 In calculating the standard error, there is one factor that appears in all formulae. We shall call it H in its simplified form:
Then,
The Haldane-Dawson test (Maxwell 1971 ) was applied to compare the distribution of mating types in the different strains since there were a low number of entries in each class and 27 degrees of freedom.
Influence of the observation time Wattiaux (1964) , then Elens et al. (1974) demonstrated the influence of time on the course of mating success : taking the selection coefficients, it may be thought that the mating chances of a given genotype must fall when many flies of this genotype have mated, causing its frequency in the population to be smaller.
The same phenomenon may occur in isolation, but not as radically since the two genotype frequencies fall at the same time. However, Malogolowkin-Cohen et al. (1965) demonstrated that time had no influence on mating success in Drosophila paulistorum.
Levene's coefficients were calculated after 30 minutes and 1 hour of observation. Table 1 displays a random sample of the results.
They are about the same in the two experiment series. Two other points can be noted : 1) agreement with the significance defined by x2 or the standard error, 2) coincidence with Levene's joint isolation index (Malogolowkin-Cohen et al. 1965) which remains less precise than Levene's coefficient.
Finally, all results were calculated after 1 hour of observation.
RESULTS
The results from Japanese strains are given in Table 2 , those from French strains in Table 3 , and those of both Japanese and French strains in Table 4 . Whatever the crosses, the significant isolation coefficients are rare and isolation is always low. So the homogamic tendency, when it exists, is not pronounced.
Male selection coefficients are somewhat higher than isolation coefficients. Selection between females is rare. The global results are given in Tables 5 and 6 . They demonstrate that homogamic tendencies are not more common between Japanese and French strains than in either of the two groups: 4 pairs of strains out of 25 mixed crosses, 1 pair out of 10 crosses in Japanese and 3 pairs out of 10 crosses in French strains, point out a homogamic tendency.
Selective crosses-essentially among males-appear more frequently among mixed crosses (10/25) than in any of the groups (3/10 and 2/10), but this difference is not statistically significant. In all cases, males of the French strains are at a disadvantage compared to the Japanese strains' males.
The distribution of mating types in every strain (Table 4) demonstrates that no strain exhibits greater isolation than Table 2 . Matings between Japanese strains (The significant coefficients have an *.) Table 3 . Matings between French strains (The significant coefficients have an *.) any other. Since the situation regarding panmixia looked different, a Haldane-Dawson test was performed.
The critical ratio is 0.62, which is not significant with 27 degrees of freedom.
This means that the difference of distribution of mating types between the strains may be random.
Direct experiments will be necessary to conclude whether the genes responsible for isolation or selection are identically distributed in these strains.
The percentage of mating is 68.5% in crosses between Japanese strains (out of 1824 pairs), 56.1% in crosses between French strains (out of 2472 pairs) and 62.8% in mixed strains (out of 5064 pairs). The latter approaches the mean of the first two, signifying that in mixed matings no sort of inhibition develops.
DISCUSSION
Distinction seen in biometric tests concerning Japanese and French geographic strains does not involve sexual isolation.
Homogamic tendencies are never very marked and appear equally between strains of the two groups and strains of one group. The advantage of the Japanese males in a lot of crosses may be explained by the fact that Japanese males are, in general, heavier than French males (Teissier 1958) . It is known already that the largest males are generally at an advantage (Ewing 1961; Ehrman 1966) , so the success of Japanese males is not entirely unexpected.
Separation of the two races demonstrates a morphological differences, but does not involve any kind of sexual isolation.
Another problem is to know whether the ap- 
